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Summary In 2010 and 2012, the clinical practice guidelines committee of the Japanese Society
for the temporomandibular joint published clinical guidelines for the primary treatment of
temporomandibular disorders (TMDs) using the principles of evidence-based medicine (EBM) and
the grading of recommendations assessment, development and evaluation (GRADE) approach. In
the present review, we provide the results of our search and summation of the relevant TMD
studies and the updated treatment guidelines.1.Splint therapy: for masticatory muscle pain
patients, we recommend the use of a maxillary stabilization splint (a thin and full occlusal
coverage appliance made from hard acrylic resin), after informed consent is obtained from the
patient by disclosing sufficient information on the appropriate indications, purpose, possible
harm and burden, and any alternatives to the treatment (Grade 2C).2.Physical therapy: for TMD
§ This article is based on a study first reported in Japanese in the Japanese Society for the temporomandibular joint website [http://
kokuhoken.net/jstmj/].
* Corresponding author at: Department of Oral and Maxillofacial Surgery, National Hospital Organization, Toyohashi Medical Center, Aichi,
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patients who are suffering from a mouth-opening disturbance caused by disk displacement, we
suggest the optimal use of a manual and self-mouth-opening exercise with/without NSAID adminis-
tration after sufficient information on disease including disk position is provided to the patient
(Grade 2B).3.Occlusal adjustment: for TMD symptoms, we recommend against occlusal adjustment
about primary treatment (Grade 1D).
# 2013 Japanese Association for Dental Science. Published by Elsevier Ltd. All rights reserved.
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The temporomandibular joint (TMJ) is the joint between the
base of the skull and the lower jaw. Temporomandibular
disorders (TMDs) are a group of disorders with symptoms
that include pain, clicking, and restricted opening of the
jaw. Prevalence studies have reported that approx. 75% of
the population has at least one of the signs of TMD (e.g.,
abnormal jaw movement, joint noises, tenderness on palpa-
tion) and that approx. 33% of the population has at least one
TMD symptom; 3.6—7% of the population has sought treat-
ment for severe TMD symptoms [1—5].
Regarding the treatment of TMDs, a bibliographic search
of databases can retrieve some systematic review articles as
well as quite a few original research articles. However, few
qualitative clinical guidelines for TMDs have been identified
[6]. The creation of clinical guidelines for the treatment of
TMDs is part of the mission of the Japanese Society for the
Temporomandibular Joint. The first edition of the Society’s
evidence-based clinical practice guidelines has been pub-
lished and posted on the Society’s website [7—9].
Clinical practice guidelines have been developed around
the world in line with the principle of evidence-based med-
icine (EBM) by the GRADE (grading of recommendations
assessment, development and evaluation) approach pro-
duced by the GRADE working group [10—12]. However, the
GRADE approach is hardly used in Japan. The development of
the guidelines for TMDs was based on a process of trial and
error during the information-gathering period that was con-
ducted in accord with the GRADE approach. However, there
are only a few key clinical questions for TMDs in the guide-
lines, and three years have passed since the first guidelines
were created. The need for more complete clinical practice
guidelines regarding TMDs is clear.Table 1 Strength of the recommendations/evidence grading sys
Grade of recommendation 
Strong recommendation, high-quality evidence (1A) 
Strong recommendation, moderate-quality evidence (1B) 
Strong recommendation, low-quality evidence (1C) 
Strong recommendation, very-low-quality evidence (1D) 
Weak recommendation, high-quality evidence (2A) 
Weak recommendation, moderate-quality evidence (2B) 
Weak recommendation, low-quality evidence (2C) 
Weak recommendation, very-low-quality evidence (2D) 
From Ref. [12]: Guyatt GH et al. Methodology for the development of
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: Amer
Guidelines. Chest 2012;141(2 Suppl.):53S—70S.The first guidelines were revised according to the GRADE
approach and developed to answer three specific clinical
questions: whether splint therapy, self-mouth-opening exer-
cise, and occlusal adjustment improve the symptoms of TMD
patients.
2. Methods
2.1. Clinical questions
The aim of this guideline by he Japanese Society for the
Temporomandibular Joint is to explore the following clinical
questions for TMD. 1: Are stabilization splints effective for
masticatory muscle pain patients? 2: Are self-mouth-opening
exercises effective for TMD patients who have a limited range
of motion? 3: Are occlusal adjustments effective for TMD
patients?
2.2. Consensus development process for
guidelines
The guidelines committee followed the rules of the Cochrane
Handbook for Systematic Reviews of Interventions and the
GRADE approach [10,11]. The classification of the levels of
the quality of evidence and the strength of recommendations
by the GRADE approach are shown in Table 1 [12].
2.3. Intended users of the guidelines
The purpose of these guidelines is to provide information to
general dental practitioners about primary care for TMDs.
General dental practitioners use the guidelines more often
than TMD specialists do. The guidelines target primarytem.
Clarity of risk/benefit
Benefits clearly outweigh risk and burdens or vice versa
Benefits clearly outweigh risk and burdens or vice vers.
Benefits clearly outweigh risk and burdens or vice versa
Benefits clearly outweigh risk and burdens or vice versa
Benefits closely balanced with risks and burden
Benefits closely balanced with risks and burde.
Uncertainty in the estimates of benefits, risks, and burden;
benefits, risk, and burden may be closely balanced
Uncertainty in the estimates of benefits, risks, and burden;
benefits, risk, and burden may be closely balanced
 antithrombotic therapy and prevention of thrombosis guidelines:
ican College of Chest Physicians Evidence-Based Clinical Practice
Primary treatment of temporomandibular disorders 91treatment for TMD under clinical diagnosis solely by signs and
symptoms of patients rather than the use of MRI, so that
general dental practitioners can easily use the guidelines. In
addition, the guidelines suggest that general practitioners
need to refer a patient to a TMD specialist if no symptom
relief has been achieved with primary care within two weeks.
2.4. Definition of TMD and subjects
According to the pathology concepts provided by the Japa-
nese Society for the Temporomandibular Joint, the cardinal
features of TMD are pain in the TMJ and masticatory muscle,
joint noise, mouth-opening disturbance or abnormal jaw
movement. Diseases that present with similar signs and
symptoms are excluded. The diagnostic criteria for TMD
require the concept above and include the Axis I clinical
diagnosis of the Research Diagnostic Criteria for Temporo-
mandibular Disorders (RDC/TMD) [13], that is: 1. Muscle
disorders, including myofascial pain with and without limited
mandibular opening, 2. Disk displacement with or without
reduction or limited mandibular opening, 3. Arthralgia,
arthritis and arthrosis. Subjects who are covered by the
current guidelines are TMD patients over the age of 18 with
intermediate symptoms, who do not have symptoms that are
related to mental or psychological factors or bruxism, and
who seek treatment from a general dental practitioner.
2.5. Synthesis of review and data
The initial sources were electronic databases including MED-
LINE, the Cochrane Library, and the Japan Medical Abstracts
Society (ICHUSHI). Hand-searching was also performed from
articles of the Japanese Society for the Temporomandibular
Joint. Existing systematic reviews and electronic textbooks
from UpToDate Inc. (Waltham, MA, USA) were searched. An
additional search was attempted to identify studies based on
the clinical guidelines from the 1st edition up until 30th June
2012. The studies included randomized controlled trials.
Evidence was identified from randomized clinical trials and
then synthesized in the context of the GRADE approach.
Meta-analyses were not undertaken because of discrepan-
cies in the assessment methods of treatment effects among
trials. Panel meetings were held by the systematic reviewers,
and we summarized the research results in the evidence
profiles (i.e., for splint therapy, mouth-opening exercises,
and occlusal adjustment).
2.6. Guidelines panelists and recommendations
Clinical TMD specialists from several disciplines–—namely,
oral surgery, prosthodontics, orthodontics and dental radi-
ology–—were called upon to participate in a discussion as
panelists for the clinical guidelines. Specialists in epidemiol-
ogy and public health, general dental practitioners, and
medical consumers also took part in the discussion. The
absence of conflict of interest was confirmed in written form
by all guidelines panelists and all of the participants, includ-
ing the authors of the systematic reviews.
The guidelines committee invited opinions from the mem-
bers of the Japanese Society for the Temporomandibular
Joint, general dental practitioners, and medical consumersin order to choose right clinical questions. A voting procedure
was used to reach consensus about the recommendations
using the GRADE Grid [14], when a discussion was not fina-
lized.
2.7. Trial practice of the guidelines
The clinical guidelines have been used in the clinical setting
at the Temporomandibular Joint Clinic of Tokyo Medical and
Dental University since 2010. This use constitutes a ‘trial run’
of the guidelines.
2.8. External review
The first edition of the guidelines was reviewed by the
guidelines committee of the Japanese Association for Dental
Science and Minds (Medical Information Network Distribution
Service of the Japan Council for Quality Health Care) and was
posted on the websites of both organizations [15,16]. The
guidelines committee also adhered to items of the theore-
tical quality domains issued by the AGREE Collaboration [17].
2.9. Supplementary tool
A quick reference tool of the guidelines for general dental
practitioners is posted on the website of the Japanese Society
for the Temporomandibular Joint [18].
2.10. Update plan
The guidelines are to be updated every 5 years.
2.11. Source of funding
The current guidelines were supported by the funds of the
Japanese Society for the Temporomandibular Joint. The
preparation of published materials on clinical questions
was partly subsidized by a Health and Labor Sciences
Research Grant [19].
3. Results
3.1. Splint therapy
3.1.1. Selection of evidence
For the guidelines about splint therapy for TMDs, 139 papers
were identified in a PubMed search, 11 papers were selected
from systematic reviews, and one paper was selected from
the Japan Medical Abstracts Society (ICHUSHI) database.
Seventeen papers fit the selection criteria, and six of the
17 papers had redundant data. Fifteen articles were added
from an additional PubMed search by 2nd edition, but we did
not find an adoption article. The evidence profile for splint
therapy is given in Table 2.
In accord with the search strategy used for the identifica-
tion of relevant publications, we excluded well-known
research articles by Dao (in which half of the subjects had
a history of TMD treatment) and Lundh (NSAID administration
led to outcome bias in evaluating treatment effects) [20,21].
Due to discrepancies in the evaluation methods used among
Table 2 Evidence profile of splint therapy for temporomandibular disorders.
Quality assessment No. of patients Effect Quality Importance
No. of
studies
Design Risk of
bias
Inconsistency Indirectness Imprecision Other
considerations
Splint Control Relative risk (95% CI) Mean difference
(95%CI)
Pain
3 Randomized
trials
Serious 1 No serious
inconsistency
No serious
indirectness
Serious 2, 3 None 79 75  11.41 (11.67,
5.16) 4
OO Critical
Stabilization splint group showed
higher improvement than control
splint group
LOW
Maximum mouth opening
2 Randomized
trials
Serious 1 No serious
inconsistency
No serious
indirectness
Serious 2 None 43/47
91.50%
5
33/44
75%
1.21 (1.03, 1.42) 158 more per 1000
(from 22 more to
315 more)
OO
LOW
Important
Both stabilization and control
splint groups showed
improvement
Activities of daily living
1 Randomized
trials
Serious 1 No serious
inconsistency
No serious
indirectness
Serious
2
None 17 14 Stabilization splint group showed
higher improvement than control
splint group
OOO
VERY LOW
Important
Overall disability
2 Randomized
trials
Serious 1 No serious
inconsistency
No serious
indirectness
Serious
2
None 507 50 Stabilization splint group showed
5%-44% higher improvement than
control splint group
OO
LOW 8
Important
1. The patients could know whether they were in the stabilization or control splint group, and the risk of bias should be high. It is impossible to have a ‘patient-blind’ condition because the
patients understood which splints they used. This non-blinding condition may have had some effect on the results.
2. The number of patients was low.
3. The 95% confidence interval was small but the upper limitation was 5 mm. A 5-mm difference on a visual analog scale is not enough difference clinically.
4. History taking methods were different.
5. Number of patients who had maximum opening >40 mm.
6. Only one study.
7. There were 91 in the 1st edition; this was increased to 100 for this 2nd edition.
8. We evaluated this as ‘‘very low’’ in the 1st edition and changed it to ‘‘low’’ in this 2nd edition.
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Primary treatment of temporomandibular disorders 93the studies, meta-analyses were conducted with a small
portion of data, although relevant articles were retrieved.
Eleven articles were adopted for the analyses of splint
therapy by the exclusion of the article using redundant data,
[22—32].
An evidence profile for this recommendation (Table 2) is
the result of maxillary control splints. The other data were
the same as those of the first edition [7].
A permanent change in occlusion is one of the potential
adverse effects of splint therapy. According to a previous
study, this change is caused by the long-term use of an
occlusal splint; harm from the short-term use of an occlusal
splint is rare [33]. The cost of splint therapy provided by
healthcare services in Japan is presumed to be the lowest in
the world.
3.1.2. Recommendation
For masticatory muscle pain patients, we recommend the use
of a maxillary stabilization splint (a thin and full occlusal
coverage appliance made from hard acrylic resin), after
informed consent is obtained from the patient by disclosing
sufficient information on the appropriate indications, pur-
pose, possible harm and burden, and any alternatives to the
treatment (Grade 2C).
3.1.3. Remarks
Informed consent should include the following information:
1. The clinical indications for splint therapy
2. Alternative treatment methods including physical thera-
py, cognitive behavioral treatment, and follow-up with-
out active treatment
3. The splint should be a stabilization splint that is repre-
sentative for TMD treatment. There is no evidence that
splint therapy is effective on other medical conditions
such as lumbago, atopic dermatitis, and physical balance.
4. The purpose (reduction of masticatory pain) and goal of
the treatment. There is no evidence that splint therapy
completely eliminates TMD pain.
5. The stabilization splint is a thin maxillary full-coverage
appliance made from hard acrylic resin. Actual splints
should be shown to patients.
6. Stabilization splints might cause uncomfortable sensa-
tions, thirstiness, insomnia and pain development in the
morning.
7. Long-term use of the splint should be avoided.
3.2. Mouth-opening exercise
3.2.1. Selection of evidence
In the search for the evidence profile for mouth-opening
exercise as a treatment for TMDs, 230 papers were selected
in a PubMed search, two papers were selected from systema-
tic reviews, and one paper was selected from the Japan
Medical Abstracts Society (ICHUSHI) database. Four papers
fit the selection criteria, and 36 articles were added from an
additional PubMed search by 2nd edition, but we did not find
an adoption article. The evidence profile for mouth-opening
exercise is given in Table 3.
According to the search strategy used to identify relevant
publications, a well-known study by Yoda et al. (2003) wasdropped from the list of references [34], because the study
was conducted for disk displacement with reduction.
Research by De Laat et al. and Michelotti et al. were removed
for the following reasons [35,36]. Those authors used stretch-
ing of muscles, or slow mouth-opening exercise as part of the
physical therapy. Those prime purpose of their physical
therapy was relaxation and the massage of tense muscles,
and the effect of the mouth-opening exercise is not clear. In
addition, patients under the age of 18 years old were
included. Two studies by Nilkolakis et al. [37,38] were
excluded because the research was conducted not as a
randomized clinical trial but rather as simply a comparison
of the course of symptoms during the waiting period and
changes in the symptoms following intervention. The physical
therapy is described in their reports as physical therapist-
assisted training.
According to the results mentioned above, the TMD sub-
jects in all of the relevant studies were closed lock patients
[39—42]. Articles on myofascial pain were initially included in
the search formula to retrieve articles, but they were not
eventually adopted, because in most of these articles, the
therapies for masticatory muscle pain were not self-mouth-
opening exercise; they were combined treatment with phy-
sical therapies and postural exercises based on practitioner-
assisted forced physical training, stretching and massage.
Articles on myofascial pain were not retrieved, even though
the query terms covered the entire range of clinical tests for
physical therapy including non-randomized trials. The cost of
physical therapy by Japan’s healthcare services is presumed
to be the lowest level in the world.
3.2.2. Recommendation
For TMD patients who are suffering from a mouth-opening
disturbance caused by disk displacement, we suggest the
optimal use of a manual and self-mouth-opening exercise
with/without NSAID administration after sufficient informa-
tion on disease including disk position is provided to the
patient (Grade 2B).
3.2.3. Remarks
Extra precaution should be taken regarding mouth-opening
exercises as a treatment for TMDs, as follows:
1. A mouth-opening exercise is to be performed by stretch-
ing several times per day. The patient should stop per-
forming the exercise(s) if the exercise is accentuating the
TMJ pain. The exercise might cause slight pain, however.
2. In the patients appealing for extremely pain, immediate
consultation with a TMD specialist is needed before any
treatment is initiated by a general dental practitioner.
3. TMD patients should be given adequate information on
the pathology of anterior disk displacement without
reduction with figures.
4. It is necessary to provide some motivation for TMD
patients to perform mouth-opening exercises consistent-
ly. Hence, the patients should be informed about the
significance of mouth-opening exercises and its clinical
importance as rehabilitation.
5. Analgesics combined with mouth-opening exercise are
not essential, but analgesics may be administered if the
patient is suffering from severe pain.
Table 3 Evidence profile of mouth-opening exercise for temporomandibular disorders.
Quality assessment No. of patients Effect Quality Importance
No. of studies Design Risk of bias Inconsistency Indirectness Imprecision Other
considerations
Mouth
opening
exercise
Control Mean difference (95% CI)
Maximum mouth opening (control: no treatment or NSAIDs)
3 Randomized
trials
No serious
risk of bias
No serious
inconsistency
No serious
indirectness
Serious 1 None 73 70 1.95 (1.71, 5.61)2
There were differences
in effect
O
MODERATE
Critical
Maximum mouth opening (control: stabilization splint + NSAIDs)
1 Randomized
trials
No serious
risk of bias
No serious
inconsistency
No serious
indirectness
No serious
imprecision
Reporting
bias 3
19 25 6.20 (2.06, 10.35) O
MODERATE
Critical
There were differences
in effect
Pain (control: no treatment or NSAIDs)
3 Randomized
trials
No serious
risk of bias
No serious
inconsistency
Serious 4 Serious 5 None 73 70 1.28 (11.3, 8.74) 2 OO Important
There were no differences
in effect and the
confidence
interval (std. dev.)
was large.
LOW
Pain (control: stabilization splint + NSAIDs)
1 Randomized
trials
No serious
risk of bias
No serious
inconsistency
Serious 4 Serious 5 Reporting
bias 3
19 25 15.20 (31.55, 1.15) OOO Important
There were no differences
in effect and the confidence
interval (std. dev.) was large.
Very low
Activity of daily living (control: no treatment or NSAIDs)
3 Randomized
trials
No serious
risk of bias
Serious 6 Serious 6 Serious 6 None 6 73 70 The difference was small. Very low Important
Activity of daily living n (control: stabilization splint + NSAIDs)
1 Randomized
trials
No serious
risk of bias
No serious
inconsistency
Serious 6 Serious 6 Reporting
bias 6
19 25 The difference was small. OOO
Very low
Important
(Control: no treatment or NSAIDs)
2 Randomized
trials
No serious
risk of bias
No serious
inconsistency
Serious 4 Serious 6 None 48 49 1.94 (0.90, 4.17) OO
Low
Important
1. There were no calculations reported for the number of patients in the Minakuchi and Yuasa studies. We suspect that the number of patients was low.
2. The Yuasa study used a median, and the authors mentioned that they did not have raw data. A meta-analysis was performed with two studies, excluding the Yuasa study.
3. Although there was a difference in effect, the difference was small.
4. It described an important outcome but the study did not measure the mouth opening.
5. The confidence interval was too large.
6. No explanation was provided.
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Table 4 Evidence profile of occlusal adjustment for temporomandibular disorders.
Quality assessment No. of patients Effect Quality Importance
No. of studies Design Risk of bias Inconsistency Indirectness Imprecision Other
considerations
Occlusal
adjustment
Control Relative risk
(95% CI)
Absolute
Pain
1 Randomized
trials
Very
serious 1
No serious
inconsistency
No serious
indirectness
Very serious 2 None 15 15 Combined
therapy with
occlusal splint
was better
OOO
Very low
Critical
Mouth opening pain
2 Randomized
trials
Very
serious 1
Very serious 3 No serious
indirectness
Very serious 2 None 40 40 No difference OOO
Very low
Critical
Masticatory pain
1 Randomized
trials
Very
serious 1
No serious
inconsistency
No serious
indirectness
Very serious 2 None 15 15 No difference OOO
Very low
Critical
Maximum mouth opening
1 Randomized
trials
Very
serious 1
No serious
inconsistency
No serious
indirectness
Very serious 2 None 15 15 No difference OOO
Very low
Critical
Tenderness of masticatory muscle
1 Randomized
trials
Very
serious 1
No serious
inconsistency
No serious
indirectness
Very serious 2 None 13/40
(32.5%)4
Apr-40
10%
5.69 (1.51,
21.41)
469 more
per 1000
(51—1000)
OOO
Very low
Important
Occlusal
adjustment
was better
Overall disability
2 Randomized
trials
Very
serious 1
Very serious 3 No serious
indirectness
Very serious 2,5 None 40 40 — CDC 4.40
(7.49 to
1.31) 6,7
OOO
Very low
Important
CDC: Combined
therapy with
occlusal splint
was better,
Subjective
symptom: No
difference
1. Risk bias is very high because the outcome evaluation method is not clear and there was no blind condition.
2. The number of patients was small.
3. Although this was inconsistent, the clinical effect was small in both studies and it is difficult to compare
4. Patients without tenderness.
5. The outcome evaluation methods differed.
6. Out of one study (number of patients was 30).
7. CDC: clinical dysfunction score (1—25 grade).
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96 H. Yuasa et al.3.3. Occlusal adjustment
3.3.1. Selection of evidence
For the evidence profile of occlusal adjustment as a treat-
ment for TMDs, 33 papers were identified in a PubMed search
and three papers were selected from the Japan Medical
Abstracts Society (ICHUSHI) database. Four papers fit the
selection criteria. An additional PubMed search did not reveal
any other relevant papers for 2nd edition.
According to the search strategy used to identify relevant
publications, the following three articles were excluded
although they were adopted by the Cochrane review. The
studies were occlusal adjustment for headache prevention
[43,44], and the subjects were dental school students who
seemed to be more aware of and sensitive to occlusal changes
than the general public [45,46], and some subjects were under-
went occlusal adjustment combined with splint therapy [47].
In a Cochrane review on TMD, the subjects were untreated
patients [48]. However, as in the current guidelines, pre-
viously treated patients were included as subjects, and the
guidelines included some articles that the Cochrane review
excluded. Only 33 articles on occlusal adjustment have been
retrieved, although ‘clinical trial’ was added to search
terms. The committee adopted two articles on occlusal
adjustment (Table 4) [49,50]. The adjustment methods pro-
posed in the articles were performed solely by experienced
TMD specialists. Very few case reports as academic articles on
the risks or potential harm of occlusal adjustment were
retrieved. However, on the Internet, questions from medical
consumers who underwent occlusal adjustment and com-
plained of physical adverse events are occasionally seen.
Occlusal adjustment is thought to have the potential to cause
serious harm (e.g., somatoform disorder by occlusal adjust-
ment; the experience that panelists treated), because the
current clinical guidelines panelists who are TMD specialists
have encountered quite a few cases of somatoform disorder
after occlusal adjustment. The cost of occlusal adjustment
by Japan’s national healthcare service is presumed to be the
lowest level in the world.
In fact, the clinical guidelines committee recommends that
occlusal adjustment should not be performed, for the follow-
ing reasons. The effects of occlusal adjustment are uncertain
and the potential harm is serious. Occlusal adjustment is an
irreversible procedure and may cause serious symptoms. The
quality of evidence for occlusal adjustment is extremely low.
Occlusal adjustment is negatively recommended.
At the panel conference for the clinical guidelines, several
medical consumers made comments critical of occlusal
adjustment treatments. They complained that occlusal
adjustments were performed at the first visits without care-
ful consideration and caused serious symptoms. They also did
not receive full consultations with informed consent. Some
thought that occlusal adjustment for natural teeth should be
banned. The medical consumers’ significant concerns about
occlusal adjustment indicate that further research is needed
regarding patient education, diagnosis, and treatment meth-
ods for occlusal adjustment.
3.3.2. Recommendation
For TMD symptoms, we recommend against occlusal adjust-
ment about primary treatment (Grade 1D).3.3.3. Remarks
The current clinical guidelines for occlusal adjustment are as
follows:
1. In the occlusal adjustment methods by original theory,
healthcare providers should perform occlusal adjust-
ments only after providing complete information to
the patient about the benefits and risks of this treat-
ment and obtaining the patient’s written informed
consent.
2. Occlusal adjustments after the initial treatment should
be performed only with informed consent based on the
patient’s full understanding of the possible harm.
3. Occlusal adjustments for disorders other than TMDs such
as periodontitis, occlusal trauma, and poorly fitting den-
tures are outside the scope of the current guidelines.
4. For TMD symptoms that appear immediately after dental
treatment, the symptoms can be treated with occlusal
adjustment if abnormal occlusion due to the dental
treatment was medically considered to have caused
the symptoms.
4. Discussion
High-quality evidence (i.e., research articles) about TMD
treatment is limited, as originally expected during
the creation of the clinical guidelines for stabilization
splint therapy. However, the existence of multiple
randomized clinical trials for TMD is commendable. One
of the limitations is that discrepancies of the outcome
measures among studies make comparisons of the out-
comes difficult.
The current guidelines committee advocates that uni-
fication of the outcome measures and clinical assessments
and the formulation of evaluative standards would con-
tribute to the development of future TMD research. In
addition, the diagnostic criteria for temporomandibular
disorders (DC/TMD) have come under review. The unifica-
tion and formulation are expected to be beneficial for the
treatment of TMD.
The articles on mouth-opening exercise were all written
by Japanese researchers. In general, TMD therapy and man-
agement may differ in accord with social circumstances,
especially the healthcare systems in each country, and thus
a variety of approaches have been performed to relieve TMD
symptoms, as definitive TMD therapy has not been estab-
lished. Most health insurance plans, including those in Japan,
do not pay for TMD physical therapy, and medical guidance
for the therapy is not covered by health insurance and cannot
be provided to TMD patients. Due to the terms and conditions
of health insurance, TMD research in Japan has focused on
the effect of simple self-training without the combination of
massage therapy.
Occlusal adjustment as a TMD treatment is based on the
concept that malocclusion caused the TMD. However, TMD
specialists around the world currently do not believe that
there is a single etiologic factor by occlusion. Malocclusion as
a single cause of TMD is not expected to be studied in the
future. However, the effects of malocclusion related to daily
behavior such as a tooth-contacting habit should be investi-
gated.
Primary treatment of temporomandibular disorders 97References
[1] American Academy of Orofacial Pain. In: De Leeuw R, editor.
Orofacial pain: guidelines for assessment, diagnosis and man-
agement. 4th ed., Chicago, IL: Quintessence; 2008.
[2] Wright EF. Manual of temporomandibular disorders. Ames, IA:
Blackwell; 2005.
[3] Okeson JP. Management of temporomandibular disorders and
occlusion, 6th ed., CV Mosby: St. Louis, MO; 2008.
[4] Rugh JD, Solberg WK. Oral health status in the United States.
Temporomandibular disorders. J Dent Educ 1985;49:398—404.
[5] Schiffman E, Fricton JR. Epidemiology of TMJ and craniofacial
pain. In: Fricton JR, Kroening RJ, Hathaway KM, editors. TMJ
and craniofacial pain: diagnosis and management. St Louis, MO:
IEA Publications; 1988. p. 1—10.
[6] National Institutes of Health Technology Assessment Conference
Statement. Management of Temporomandibular Disorders. Na-
tional Institutes of Health Technology Assessment Conference
Statement. J Am Dent Assoc 1996;127:1595—606. http://con-
sensus.nih.gov/1996/1996TemporomandibularDisor-
ders018html.htm [accessed 16.07.12].
[7] Evidence-based clinical practice guidelines task force by the
Japanese Society for the Temporomandibular Joint. Evidence-
based clinical practice guidelines for temporomandibular disor-
ders. Stabilization splint therapy for the treatment of temporo-
mandibular myofascial pain: primary care dentistry. 1st ed., 2010
[in Japanese] http://kokuhoken.net/jstmj/guideline.html
[accessed 17.01.12].
[8] Evidence-based clinical practice guidelines task force by the
Japanese Society for the Temporomandibular Joint.
Evidence-based clinical practice guidelines for temporoman-
dibular disorders 2. Mouth-opening exercise for the
treatment of trismus: primary care dentistry. 1st ed.; 2010
[in Japanese] http://kokuhoken.net/jstmj/guideline.html
[accessed 17.01.12].
[9] Evidence-based clinical practice guidelines task force by the
Japanese Society for the Temporomandibular Joint (Japanese).
Evidence-based clinical practice guidelines for temporoman-
dibular disorders 3. Occlusal adjustment for the treatment of
temporomandibular disorders: Primary care dentistry. 1st ed.
2010 [in Japanese] http://kokuhoken.net/jstmj/guideli-
ne.html [accessed 17.01.12].
[10] GRADE Working Group. Grading quality of evidence and strength
of recommendations. BMJ 2004;328:1490—4.
[11] Higgins J, Green S. Cochrane Handbook for Systematic Reviews
of Interventions (Version 5), 1st ed., Chichester, UK: John Wiley
& Sons; 2008.
[12] Guyatt GH, Norris SL, Schulman S, Hirsh J, Eckman MH, Akl EA,
et al. American College of Chest Physicians, Methodology for the
development of antithrombotic therapy and prevention of
thrombosis guidelines: Antithrombotic Therapy and Prevention
of Thrombosis, 9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines. Chest 2012;141(2
Suppl.):53S—70S.
[13] Dworkin SF, LeResche L. Research diagnostic criteria for tempo-
romandibular disorders: review, criteria, examinations and
specifications, critique. J Craniomandib Disord 1992;6:301.
[14] Jaeschke R, Guyatt GH, Dellinger P, Schu¨nemann H, Levy MM,
Kunz R, et al. GRADE Working Group. Use of GRADE grid to reach
decisions on clinical practice guidelines when consensus is
elusive. BMJ 2008;337:327—30.
[15] The guidelines committee of the Japanese Association for
Dental Science [in Japanese] http://www.jads.jp/guideline/
index.html [accessed 16.12.12].
[16] Minds (Medical Information Network Distribution Service of
Japan Council for Quality Health Care) http://minds.jcqhc.
or.jp/n/top.php [accessed 16.12.12].[17] The AGREE Collaboration. Appraisal of Guidelines for Research
& Evaluation (AGREE) Instrument. www.agreecollaboration.org
[accessed 02.12.12].
[18] Evidence-based clinical practice guidelines task force by the
Japanese Society for the Temporomandibular Joint. Evidence-
based clinical practice guidelines for temporomandibular disor-
der: Quick reference. http://kokuhoken.net/jstmj/guideli-
ne.html [accessed 16.07.12].
[19] Sugisaki M, Kakudo K, Kino K, Yuasa H, Eriguchi A, Hirata S.
Questionnaire analysis of general practice dentists for system-
atic understanding of ‘‘Clinical Questions’’ for clinical guide-
lines for temporomandibular disorders. J Jpn Soc TMJ
2008;20(2):157—65 [in Japanese].
[20] Dao TT, Lavigne GJ, Charbonneau A, Feine JS, Lund JP. The
efficacy of oral splints in the treatment of myofascial pain of the
jaw muscles: a controlled clinical trial. Pain 1994;56:85—94.
[21] Lundh H, Westesson PL, Eriksson L, Brooks SL. Temporomandib-
ular joint disk displacement without reduction. Treatment with
flat occlusal splint versus no treatment. Oral Surg Oral Med Oral
Pathol 1992;73(6):655—8.
[22] Ekberg EC, Vallon D, Nilner M. Occlusal appliance therapy in
patients with temporomandibular disorders. A double-blind
controlled study in a short-term perspective. Acta Odontol
Scand 1998;56:122—8.
[23] Raphael KG, Marbach JJ. Widespread pain and the effectiveness
of oral splints in myofascial face pain. J Am Dent Assoc
2001;132:305—16.
[24] Ekberg E, Vallon D, Nilner M. The efficacy of appliance therapy
in patients with temporomandibular disorders of mainly myo-
genous origin. A randomized, controlled, short-term trial. J
Orofac Pain 2003;17:133—9.
[25] Sakuma S, Ariji Y, Nakagawa M, Katsuse S, Takenaka M, Katsuno
R, et al. Availability of a sprint for masticatory muscle disorders.
Examination by randomized controlled trial. J Jpn Soc TMJ
2004;16(2):152—8 [in Japanese].
[26] Conti PC, dos Santos CN, Kogawa EM, de Castro Ferreira Conti
AC, de Araujo Cdos R. The treatment of painful temporoman-
dibular joint clicking with oral splints: a randomized clinical
trial. J Am Dent Assoc 2006;137:1108—14.
[27] Lundh H, Westesson PL, Kopp S, Tillstro¨m B. Anterior reposi-
tioning splint in the treatment of temporomandibular joints
with reciprocal clicking: comparison with a flat occlusal splint
and an untreated control group. Oral Surg Oral Med Oral Pathol
1985;60(2):131—6.
[28] Lundh H, Westesson PL, Jisander S, Eriksson L. Disk-reposition-
ing onlays in the treatment of temporomandibular joint disk
displacement: comparison with a flat occlusal splint and with no
treatment. Oral Surg Oral Med Oral Pathol 1988;66:155—62.
[29] Johansson A, Wenneberg B, Wagersten C, Haraldson T. Acupunc-
ture in treatment of facial muscular pain. Acta Odontol Scand
1991;49:153—8.
[30] List T, Helkimo M, Karlsson R. Pressure pain thresholds in
patients with craniomandibular disorders before and after
treatment with acupuncture and occlusal splint therapy: a
controlled clinical study. J Orofac Pain 1993;7:275—82.
[31] Turk DC, Zaki HS, Rudy TE. Effects of intraoral appliance and
biofeedback/stress management alone and in combination in
treating pain and depression in patients with temporomandib-
ular disorders. J Prosthet Dent 1993;70:158—64.
[32] de Felicio CM, Mazzetto MO, de Silva MA, Bataglion C, Hotta TH.
A preliminary protocol for multi-professional centers for the
determination of signs and symptoms of temporomandibular
disorders. Cranio 2006;24:258—64.
[33] Brown DT, Gaudet EL, Phillips C. Changes in vertical tooth
position and face height related to long-term anterior reposi-
tioning splint therapy. Cranio 1994;12:19—22.
[34] Yoda T, Sakamoto I, Imai H, Honma Y, Shinjo Y, Takano A, et al. A
randomized controlled trial of therapeutic exercise for clicking
98 H. Yuasa et al.due to disk anterior displacement with reduction in the tempo-
romandibular joint. Cranio 2003;21:10.
[35] De Laat A, Stappaerts K, Papy S. Counseling and physical
therapy as treatment for myofascial pain of the masticatory
system. J Orofac Pain 2003;17:42.
[36] Michelotti A, Steenks MH, Farella M, Parisini F, Cimino R, Martina
R. The additional value of a home physical therapy regimen
versus patient education only for the treatment of myofascial
pain of the jaw muscles: short-term results of a randomized
clinical trial. J Orofac Pain 2004;18:114.
[37] Nicolakis P, Erdogmus B, Kopf A, Ebenbichler G, Kollmitzer J,
Piehslinger E, et al. Effectiveness of exercise therapy in patients
with internal derangement of the temporomandibular joint. J
Oral Rehabil 2001;28:1158—64.
[38] Nicolakis P, Erdogmus B, Kopf A, Nicolakis M, Piehslinger E,
Fialka-Moser V. Effectiveness of exercise therapy in patients
with myofascial pain dysfunction syndrome. J Oral Rehabil
2002;29:362—8.
[39] Haketa T, Kino K, Sugisaki M, Takaoka M, Ohta T. Randomized
clinical trial of treatment for TMJ disc displacement. J Dent Res
2010;89(11):1259—63.
[40] Minakuchi H, Kuboki T, Matsuka Y, Maekawa K, Yatani H, Yama-
shita A. Randomized controlled evaluation of non-surgical
treatments for temporomandibular joint anterior disk displace-
ment without reduction. J Dent Res 2001;80:924—8.
[41] Yuasa H, Kurita K. Treatment Group on Temporomandibular
Disorders. Randomized clinical trial of primary treatment for
temporomandibular joint disk displacement without reduction
and without osseous changes: a combination of NSAIDs and
mouth-opening exercise versus no treatment. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2001;91:671—5.[42] Yuasa H, Kurita K, Ogi N, Maki I, Toyama M, Ito Y, et al.
Comparison of primary treatments for TMJ closed lock without
osteoarthritis: ITT analysis. J Jpn Soc TMJ 1997;9:343—55 [in
Japanese].
[43] Kirveskari P, Jamsa T, Alanen P. Occlusal adjustment and the
incidence of demand for temporomandibular disorder treat-
ment. J Prosthet Dent 1998;79(4):433—8.
[44] Karjalainen M, Le Bell Y, Jamsa T, Karjalainen S. Prevention of
temporomandibular disorder-related signs and symptoms in
orthodontically treated adolescents. A 3-year follow-up of a
prospective randomized trial. Acta Odontol Scand 1997;55(5):
319—24.
[45] Kerstein RB, Chapman R, Klein M. A comparison of ICAGD
(immediate complete anterior guidance development) to mock
ICAGD for symptom reductions in chronic myofascial pain dys-
function patients. Cranio 1997;15(1):21—37.
[46] Kirveskari P, Le Bell Y, Salonen M, Forssell H, Grans L. Effect of
elimination of occlusal interferences on signs and symptoms of
craniomandibular disorder in young adults. J Oral Rehabil
1989;16(1):21—6.
[47] Kirveskari P, Puhakka H. Effect of occlusal adjustment on globus
symptom. J Prosthet Dent 1985;54(6):832—5.
[48] Koh H, Robinson PG. Occlusal adjustment for treating and
preventing temporomandibular joint disorders. Cochrane Data-
base Syst Rev 2003;(1):CD003812. Review.
[49] Wenneberg B, Nystrom T, Carlsson GE. Occlusal equilibration and
other stomatognathic treatment in patients with mandibular
dysfunction and headache. J Prosthet Dent 1988;59(4):478—83.
[50] Vallon D, Ekberg EC, Nilner M, Kopp S. Short-term effect of
occlusal adjustment on craniomandibular disorders including
headaches. Acta Odontol Scand 1991;49(2):89—96.
